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Effects of sperm motional characteristics on pregnancy rate in
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Abstract : The cjaculates from 67 HanWoo prove bull, bred in Livestock Improvement Main
center of NLCF, were used to determine the correlation between the sperm motional characteristics
and the pregnancy rate of artificial insemination(Al). The motional characteristics of sperm were
analysed by Computer-assisted sperm analyser(CASA), thereafter inseminated equally 1,255 heads
of cow regarding to parity, age, and live weight. There were no significant differencep>1.05) in
the pregnancy rate according to year from 1996 to 1998, but the LIN, ALH, STR, BCF. MAD,
and WOB of sperm in the year 1997, were highest pregnancy rate, were higher than those of
sperm in the year 1998, were lowest pregnancy rate(p<0.05). The semen had no signiticant effect
on pregnancy rate according to season(p>().05). However spring, had a little higher pregnancy
rate than that of autumn, were higher than autumn in VSL, VAP, LIN, ALH, BCF, MAD and
WOB, but in DNM. The pregnancy rates of spring in the year 1996 and 1997 were higher than
that of autumn in the year 1998(p<0.05). The spring in the year 1997, highest in pregnarcy rate,
were higher than the autumn in the vear 1998 in VSL, VAP, LIN, STR, BCF, MAD anc¢ WOB,
but in DNM(p<0.05). There were no the motion characteristic of sperm that was significant
correlate with pregnancy rate of Al as the semen were analysed before artificial insemination and
those, had some degree characteristics in motility, viability and abnormatity, were usced to Al
However there were a tendency that the higher the VSL, VAP, ALH, LIN, STR, BCF, MAD
and WOB and the lower the DNM were, the higher the pregnancy rate of Al were.

Key words sperm m(monal charu teristics, pregnancy rate, HanWoo.
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Table 1. Parameter settings used with seme: analysis imaging

system
Stem pamerer Ve
Im;,,c samplm;;;rcqllcr;yiframc/s ‘,O -
Diuration of image caprure(s) 1
Minimum motile speed{pm/s) V§I* 10
Maximum motile speed(pm/s) VSL* 250
Maximum countable number(sperm) 400

Maximum countable framc 10

*V SI stralg,ht line velocity.
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Table 2. Sperm motional characteristics and pregnancy rate according to vear

Group
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2 WOB(%), A7hE & 299 e
% DNC % DNM(m)i: Z12] 31 80pmysec <] 4Fe] VCL, 6.5
pm o Abel ALH % 65% o] 3Fe] LINi: #i ¢} gk
%) & st

37-38C wﬂ W 20-25%7F &3

%) HANDE Go

# 2}(hyperactivated sperm,

gy

A
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Characteristics* P 1997 1998
- - ) 11:18 n—4i7 - n==é 7

Motility(%) 0.12 59.6::2 80" 53.44 1.89° 4994495
VCL(pm/s) 0.32 68.3:+3.11° 68.6+2.07 59.9 =5 40°
VSL{m/s) 0.19 300281 29.7-1.86" 2044487
VAP(:m/s) 022 384%314° 40.1-+2.08° 7994543
LIN <0.05 4204279 41.6+185° 28.64:4.83°
ALH{jim) <0.01 53+025° 55:40.14° £ 840.00°
HYP(%) <0.05 7.14085 45+0.56" 104145
$7R <0.10 754175 718+1.16° 6554304
BCF(Hz) <0.01 11.8:+0.70° 14.2-0.46° 116+12:"
MAD(Degree) <0.05 66123 84+082° 2642147
WOB 014 546267 573+ 1.77° 4754463
DNC 019 38622276 337.9415.08° 332243942
DNM(pm) <0.10 140122 1334081° 18.6=211°
VIA(%) 070 673214 66.6+142° 637£3.71°
ABN(%) 0.53 7.8+ 0.84° 6.9+0.56° 8.3+1.45°

'Lgnanm ratc’%) 027 77.0:£ 234 792+1.55° 73.2:3.50‘

*VCL : curvilinear velocity, VSI.: strmgh[ line velocity, VAP : average-path velocity, LIN: linearity, ALH: ampllmdc of lateral head desplacement, HYP:
hvperativated sperm, STR: straightness, BCF : beat-cross frequency, MAD @ mean angular displacement, WOB @ wobble, DNC : dace, DNM : dancemean,

VIA: viability, ABN : abnormality.
|
7 Different superscripts within cach row are different(p<0.05"
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Table 3. Sperm motional characteristics and pregnancy rate according to season

Gronp
Characteristics*

Morility(%)
VCL{pm /sy
VSLpm,'s'
VAP /s
TIN
ALH{pm
HYP %)
STR
RCF(Hz)
MAD(Degree)
WOB

I'NC
DNM{pm)
VIA(%)
ABN(%)

Pregnancy rate(%)

* VCL: curvibnear velocity, VSI.:

dancernean, VIA : viability, ABN : abnormaiizy.

straight-fine velocity, VAT : average
hyperactivated sperm, STR: straightness, BCE : beat-cross frequency, MAD - mean angular displacement, WOB : wobble, DNC:

<{} 1)1
<)
<0 !

<0 i

0.16

<0.10

path veloaity. LIN:

oiafel dhol o R A QRhA b pal05) 199741, 1996
Spring Aluumn
n=34 1 =33

547214 5491234
70.612.23 6+ +2.34
3334182 2412202
4424210 32.7-2.20
4551191 330 £2.00
34012 494011
+.8 = 0.04 574067
739113 704 +1.37
148 2047 1E0:10.50
9.710.83 47087
61.3+1.71 4954179
35081 1687 ol 2 17.67
11.810.82 16.4:::0.86
6.6 11.54 63.4.+£1.70
7 £0.60 70:1£0.63
80.011.68 5.0t I 70

amphmdc of lateral head dsplaccmc i, HYP:
dance, DNM

lincarliry, ALH :
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W 281 19983 4019l Ci(Table 2)
Aol b2 AFFH Fe&S &, 7He 77 80.0%,
75.6%% Bo FeHgo] & AT UEhy S H(p<0.

10) AAEFEAANME F

VSL(p<0.01), VAF(p<0.01),

LIN(p<0.01), ALH(p<0.05), STR(p<0.10), BCF(p<0.01),

Table 4. 5pcrm motional characteristics and prug,nanrx rate ancordmg, to year and season

( haractcnsncs

Motility(%)
VCL(pn/s)
VSL{pm/s)
VAP(um/s)
LIN
ALH(pm(
HYP(%)
STR

ECF( Hz)
MAD(Degree)
WOB

DNC
DNM(pm)
VIA(%)
ABN(%)

] rcgnanC\ rate(%)

<0 01

<0 01

<0.01

<0.01

<0.01

<0.01

<001

<001

<0.01

<001

<001

<0.01

<001

<0.01

<0.05

0.23

10-%
Séh])é - A;riun;n
no9 he9
18 4::3.26 70.9+3.26"

62.7+383"
25.54.2.98™
33.4.43.10%
3924294
53+028"°
73.6:42.29™
10.9:+0.54°
364074

52.042.44™

318942927

14.6+1.35¢
59.9+2.36"

9.3+1.09"

80.0+3.27°

*VCL:

curvilinear velocity, VSL:
hyperactivated sperm, STR: straightess, BCF : beat-cross frequency, MAD : mean angular displacement, WOB : wobble, DNC

straight-line velocity, VAP

dancemean, VIA; viability, ABN : abnormality.

a,bed

. C haractc ristics*

Motility
Item
'regnancy rate 0.06
P 0. 65

*VCL:

Cunlinear velocity, VSL: Stralghx line velocity, VAI':
hyperactivated, STR : Straightness, BCF: Beat-cross frequency, MAD @ Mean angular displacemens, WOB : Wobble, DNC

7394583
3464298
434+3.107
148+2.94"

494013
11 440.835°
7712229
12.7+0.54
0.6+ 0.74

57.142.44°

453542927

134-1.35™
74.7+2.36°
6.2+ 1.09°

729+;27“’

MAD(p<0.01) 2 WOB(p<0.01)7} 7}-% 8 c} %33l DNM
& Lk tH(p<0.01) (Table 3).
A W A 2 o FFEE S 19961 3 1997
s
Spring Autumn Spring, o ”AVuruJVnn
Caen 20 aer et
87214 48.0:2.19° 484490 52.8+£6.92°

9.0+ 1.95°
5144203
5114193

04019

584056

o

5+ 1.5

l

r»

17.140.
(374049

78+ 1.60°

9.4 +0.88°

71.9+1.55™
5340710

80 542, 14“

l]ab

60.7£2.57°
20.04 2.00°
28.342.08°
3164197
514019
324057
67.911.54%
11.14:0.36°

2.74+050°

46.4+1.64°

368.8::19.16"™ 305.4:419.64*

1754091
61.2+1.58°
8.6+0.73

7/ x -2.19%

59.0-5 741 61.748.12%

211 446 188631

30.4::4.65° 288657

064419 2461624
5.44 040" 454012
36128 47+18]1°
664 343 63.7+4.86"
142081 11941.14°
254111 284157
483- 367" 4604518
32814391 2404+62.1¢°
182202 195+2.86°
628 ~354 6552501
8.0+ 163 9.042.31°
78.0- 490

68%*490

sverage-path veloainy, LIN: hmant) ALH: amphmdc of lateral heid dnplaum:m HYP:

. Different superscripts within each row are different(;<0.05).
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Wable 5. Slmple correlanon coefficients bcmccn spx rm motonal chaxaaunsncs and prcgmnw rate of arti m.xl inscmination

© dance, DNM:

VSL VAD LIN ALH HYP STR BCF MAD WOB DNC DNM
0.09 0.09 0.02 0.13 -0.05 0.02 0.16 0.12 0.04 0.02 -0.04
0.47 0,4& 0.86 0 32 0.71 0.85 0 02 0.36 0.74 0. 88 0 75

Average- pa[h velocty, LIN : lnearity, AL H: Amplitude of lateral head dxsp]amrﬂnt HYP

Dence, DNM : Dancemear
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